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Supcrconducting hot-clectron bolometers arc a promising option for low noise heterodyne
detector systems at frequencies above 17THz. Since the mixing process in these devices
relics on healing of the clectron gas, they do not suffer from the upper frequency limitation
set by the superconducting encrgy gap, as is the casc for S1 S mixers, 1 hey arc also much
faster than more conventional bolometers, such as thosec made from indium antimonidec,
andcantherefore operate with intermediate frequencies of several Gl z. This combinat ion
of useful propertics make superconducting hot-clectron bolometers ideal candidates for
1110]ccll]w” spectroscopy i theficlds of astrophysics and atmospheric chemistry. The
heterodyne performance o f this device is expected to be independent of frequency up to
severaltens of 17 1 1z, While recent measurement s have shown excellent performance at
~0.5 1117, our current experiments arc designed totest this prediction above 1THoz.

W ¢ report on initial miXing experiments at 1.2 1’11 z using a diffusion-cooled
superconducting niobium hot-elect ronbolometer inanopen-stracture g nasioptical double-
dipole antenna. The bolometer isan approximate] y 0.3 ptmlong and 0.1 ptm wide strip of
niobium that is contacted al both cnds by normal recta] (gold) pads. The device chip is
attached to a quartz Iens that is used to focus the RI'signal and local oscillator (1 .O)power
onto the d etector antenna. The 1.0 is gencrated by a submilli meter wave methanol laser, and
is coupled into the signal path by a mylar becamsplitier. ‘rhe beamsplitter and 77 K and
300 K signal loads arc mounted inside an cvacuated box, which allows Y-factor
measurcnents to be made Wit hout any adverse effects from at mospheric absorption. Noi sc
t cmperature, conversionefficiency and 1O power measurement s wi llbe discussed .
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